The calculations were based on an estimated reduction in overall costs due to the assessed number of hip fractures after vitamin D/calcium supplementation. The annual net economic benefit of vitamin D/calcium supplementation was estimated at (a) €304,000, (b) €860,000, (c) €755,000, and (d) €740,000. The provision of systematic vitamin D supplementation to nursing-home residents would provide a substantial net economic benefit to society and assessment of the vitamin D status before starting supplementation does not seem to be necessary. Although assessment of all elderly citizens would be more comprehensive, the true proportion with insufficient vitamin D levels in the general population is uncertain and to reaching consensus on the most advantageous daily vitamin D intake, vitamin D blood levels are necessary. Also, systematic supplementation to all elderly would result in other outcomes that could be worth the cost, but that remains to be evaluated.
Introduction
Vitamin D is essential for skeletal metabolism, muscle function, calcium homeostasis, and the immune system (1) . It has also been presented as a preventive factor for chronic diseases such as cardiovascular disease, type 2 diabetes, autoimmune diseases, and various cancers (2) (3) (4) , and for non-vertebral and hip fractures in older patients (2, 3, 5) . Furthermore, low vitamin D levels are reported to be associated with increased mortality among the elderly in Sweden (6, 7) .
The main source of vitamin D is from sensible sun exposure, and other sources are food and dietary supplements (1, 8) . People at risk of insufficient vitamin D levels include the elderly and individuals with limited sun exposure, such as those in nursing homes (9) .
Moreover, the elderly often avoid direct sunlight and also have a reduced capacity to synthesize vitamin D in their skin (10) . does not seem to prevent fractures (16, 17) , whereas supplements of vitamin D plus calcium reduce the risk of falls (18) and hip fractures in the elderly (16) . In a pooled analysis of studies on fracture prevention, highdose vitamin D supplementation (≥800 IU daily) appeared to reduce the risk of hip fracture by 30% in people aged ≥65 years (19 
The level of total serum 25-hydroxyvitamin D (S-
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Methods

Cost analysis
A prevalence-based approach was used. The calculations involved both bottom-up estimates, where the costs for a defined subpopulation were assessed and then extrapolated to represent the entire population, and top-down estimates, where national frequencies and events were assessed (25) . All costs were taken from published literature and official databases.
Study population
The data were from a Swedish study (15) 
Control group
The control group in the main study (n = 169) 
Study design
The cost analysis was based on the following 
Hip fractures
The number of hip fractures in Kalmar County was obtained from the Swedish National Registry of hip fracture patient care (27) ( Table 1 ). The proportion of hip fractures sustained by nursing-home residents was estimated at 40%, corresponding to 151 hip fractures per year (27) (28) (29) (30) (31) .
We hypothesized that vitamin D supplementation, with or without calcium, could reduce the number of hip fractures by 30%, according to a published analysis on fracture prevention (19) .
Resource units and costs
All costs were estimated in Swedish Crowns (SEK) using 2014 prices and were then converted to euros (€1.00 = SEK9.097); where applicable, the consumer price index was applied as the conversion factor.
The hip fracture cost was based on two previous Swedish studies (32,33) ( Table 1 Table 1 ).
The cost of transportation to and from Swedish healthcare units was obtained from a previous study (36) . The cost of transportation to and from Swedish nursing homes was calculated as the average wage during an estimated one-hour trip with additional travel expenses (€0.203 per km) as per the Swedish public reimbursement policies ( Table 1) .
Assessment of vitamin D status
We The assessment of the vitamin D status differed between the groups and the calculations were based on different scenarios, as described below. 
Control group
Nursing homes
The healthcare personnel would arrange 
Hip fracture cost
The total annual cost of hip fractures (n = 378) among older adults (aged ≥75 years; n = 25,545) in Kalmar County was estimated at €7,776,902.
Approximately 40% of the total hip fracture cost stemmed from nursing-home residents ( Table 2 ).
Discussion
The provision of systematic vitamin D supplementation to nursing-home residents would provide a substantial net economic benefit to society, and assessment of the vitamin D status before starting supplementation does not seem to be necessary in this high-risk group for vitamin D deficiency.
The intervention with the largest net economic benefit ( Table 2) to all elderly would result in other outcomes that could be worth the cost, but that remains to be evaluated.
